ABSTRACT. Three species of Chelonopsis in Japan were studied regarding their chromosome characters at resting and mitotic prophase and metaphase stages. They had commonly the resting nuclei of the complex chromocenter type, the mitotic prophase chromosomes of the proximal type and the mitotic metaphase chromosomes of 2n=32. Those chromosome numbers were reported here for the first time. The three species indicated quite similar karyotypes with respect to size, centromeric position and monomodal, gradual decrease in length from the largest to the smallest chromosomes. The eastern Asiatic floristic region includes the eastern Himalayas is extremely rich in and distinct in plants with over 200 endemic genera. One of the endemic genera to the region, Chelonopsis Miq. placed in the Lamiaceae (or Labiatae) is perennial herbs and woody rhizomatous plants. The genus consists of 15 species distributed from eastern Tibet, continental China, Taiwan to Japan (Takhtajan 1986). Three endemic species in the genus are found in Japan (Murata and Yamazaki 1993), and grown in shaded moist rocky to moist forest-floors places.
The eastern Asiatic floristic region includes the eastern Himalayas is extremely rich in and distinct in plants with over 200 endemic genera. One of the endemic genera to the region, Chelonopsis Miq. placed in the Lamiaceae (or Labiatae) is perennial herbs and woody rhizomatous plants. The genus consists of 15 species distributed from eastern Tibet, continental China, Taiwan to Japan (Takhtajan 1986) . Three endemic species in the genus are found in Japan (Murata and Yamazaki 1993) , and grown in shaded moist rocky to moist forest-floors places.
Characteristics of somatic chromosomes in three species of Chelonopsis in Japan are here studied and reported for the first time.
MATERIALS AND METHODS
Thirty-nine plants of three endemic species of Chelonopsis in Japan were collected in eight sites (Table  1) . These plants were cultivated in pots in shaded place in the experimental garden of Showa Pharmaceutical University. Chromosome observations were made in meristematic cells in fresh root-tips, which were cut off 5 -1 0 m m l o n g a n d p r e t r e a t e d i n 2 m M 8-hydroxyquinoline for 4 h at about 20℃, and then fixed in 45% acetic acid for 10 min at ca 2℃. Then, they were macerated in a mixture of 45% acetic acid and 1N hydrochloric acid (1:1) for 20-23sec at ca 60℃, and were stained in 2% aceto-orcein for 30 min in a moist chamber with 45% acetic acid at room temperature. Chromosome observation was made with the conventional aceto-orcein squash method. The slides were faintly heated under alcohol flame for 1-2 sec before observation.
Classification of chromosome types for the resting nuclei and the mitotic prophase chromosomes followed Tanaka (1971; 1977) , and grouping for the mitotic metaphase chromosomes by centromeric positions followed Levan et al. (1964) . Taxonomical treatment followed the system of Murata and Yamazaki (1993) . The voucher specimens were deposited in Funamoto's personal herbarium in Showa Pharmaceutical University.
RESULTS AND DISCUSSION
Chelonopsis moschata Miq., C. yagiharana Hisauchi et Matsuno and C. longipes Makino in Japan had common karyomorphological characteristics such as (1) the resting nuclei chromosomes of the complex chromocenter type that had numerous chromomeric granules, fibrous threads and chromatin blocks and the small chromatin blocks were irregular in shape and varied in number (Fig. 1a, d and g); (2) the mitotic prophase chromosomes of the proximal type that had the early condensed segments confined to the proximal regions of both short and long a r m s o r o n l y t o t h e s h o r t a r m , s h o w i n g c l e a r condensation transition from the proximal to the distal region (Fig. 1b, e and h) ; and (3) the mitotic metaphase chromosomes had small sized chromosomes and gradual (mono-modal) decrease in the chromosome length from the largest to the smallest chromosomes, thus formed similar karyotypes to each other (Table 2; Fig.2) .
Chelonopsis moschata is widely distributed from Hokkaido to Kyushu Districts. Twenty-three plants of the species were collected in five localities in Tohoku District and Niigata Prefecture (Table 1) , and showed commonly the stable, somatic chromosome numbers of 2n=32 (Fig.  1c) for the first time. The chromosome sizes of this species ranged from 1.8-1.1 µm long and total 44.7 µm long with average 1.4 µm long, and chromosome complements were consisted in median and sub-median centromeric chromosomes ( Fig. 2a and b; Table2) . The small dot-shaped satellite was rarely observed in medium or small sized chromosomes. 
Species
Collection site Sample number Chromosome number (2n) C. moschata Miq.
Akita Pref., Senboku-Shi Tazawako-Machi, Henatare-Sawa 39°38' 12" N, 140°43' 77" E, alt. ca. 230m 6 32 Yamagata Pref., Shinjo-Shi, Tsutiuti 38°51' 21" N, 140°25' 42" E, alt. ca. 350m 6 32 Yamagata Pref., Murayama-Shi, Yamanouti 38°32' 55" N, 140°15' 65" E, alt. ca. 480m 5 32 Niigata Pref., Iwafune-Gun, Asahi-Mura, Miomote, 17.6 km from the starting point of Asahi Super Line. 38°17' 10" N, 139°43' 45" E, alt. ca. 320m 3 32 Niigata Pref., Iwafune-Gun, Asahi-Mura, Miomote, 1 km from the starting point of Asahi Super Line. 38°14' 10" N, 139°38' 48" E, alt. ca. 190m 3 32 C. yagiharana Hisauchi et Shizuoka Pref., Sunto-Gun, Nagaizumi-Machi, Mt. Ashitaka Matsuno 35°12' 00" N, 138°50' 08" E, alt. ca. 930m 7 32 C. longipes Makino Shizuoka Pref., Shizuoka-Shi, Aoi-Ku, Kadoya 35°02' 89" N, 138°23' 23" E, alt. ca. 140m 5 32 Shizuoka Pref., Iwata-Shi, Toyooka-Machi, Mushu 34°52' 88" N, 137°54' 54" E, alt. ca. 250m 4 32 Table 1 . Collection sites, sample numbers and chromosome numbers of three species in Japanese Chelonopsis studied collected in two localities in Shizuoka Pref. (Table 1) , and showed commonly the somatic chromosome numbers of 2n=32 (Fig. 1i) . The chromosome numbers of this species was reported here for the first time. The chromosome sizes of this species ranged from 1.7-1.1 µm long and total 41.2 µm long with average 1.33 µm long, and chromosome complements were consisted of median and sub-median centromeric chromosomes ( Fig.  2e and f; Table2) . The small dot-shaped satellite was rarely observed in medium or small sized chromosomes. Three species of Chelonopsis in Japan are distinct from each other according to morphological characters such as plant size, leaf shape and size and length of peduncle. The present study indicated that Chelonopsis yagiharana had a slightly large-sized chromosomes compared with the other two species. However, the three species did not show individually characteristics of somatic chromosomes.
